SUMMARY Four patients are reported, 3 females and 1 male, with (as a prominent symptom of muscle disease) limitation of flexion of cervical and dorsolumbar spine. The nosological classification of these cases is discussed. In two patients there was evidence of an inclusion body myositis. At necropsy one of these patients had a remarkable distribution of muscle changes.
The rigid spine syndrome is an unusual muscular disorder first described in 1965 by Dubowitz,' and later on by the same author2-4 and several others.5 -17 The syndrome is clinically characterised by limitation of flexion of the cervical and dorsolumbar spine, caused by a shortening of the erector trunci muscles, without severe pareses. Initially, extension of the spine is not or only slightly restricted. Furthermore, there is proximal muscle weakness, usually only slight and nonprogressive. Scoliosis can be progressive; there are often flexion contractures affecting elbows, knees and feet, waddling gait and difficulty in going upstairs. Several authorS6-11 mentioned that many patients have hardly any subcutaneous fat. Twenty-three patients mentioned in the literature showed an almost identical clinical pattern. ' -16 Nearly all cases occur sporadically. The time of onset is in childhood. Creatine kinase (CK) levels are variably elevated. Electromyography (EMG) of the erector trunci muscles shows a myopathic pattern. Biopsy findings from quadriceps or erector trunci muscles show a nonspecific myopathy; there is often a type I fibre predominance.
decreased and she tended to walk on her toes. By age 12 years, there was an apparent rigidity of the spine, and she had difficulty going upstairs. Her body weight decreased. Limitation of neck-and back-flexion progressed slowly over the next years. Lumbar lordosis was exaggerated to 1120 at the age of 19 years. Gradually, respiratory capacity became impaired, partly because of extreme flattening of her chest; the midsagittal diameter from spine to sternum and from spine to abdominal wall was only 4 5 cm (fig 1) . Muscle weakness in arms and legs was not apparently progressive. Her intelligence was normal and there was no family history.
Examination revealed a very thin girl with acrocyanosis, a deformed very flat chest, winged shoulders and rigid spine with striking flxed lordosis (fig 2) . Anteflexion of the cervical and lumbar spine was nearly impossible, while extension, rotation and lateral flexion were also already limited. There were flexion contractures of hips, knees and feet. The extremity weakness was moderate, more proximal than distal, while pelvic girdle muscles were more affected than shoulder girdle muscles. There was no gross atrophy. Respiratory movements of the chest were not strong and with little excursion. Tendon reflexes were symmetrically sluggish. There were no sensory abnormalities. At age 15, she was referred to the neurological department when she was suspected of the rigid spine syndrome. She is the second child of healthy nonconsanguineous parents. Pregnancy was uncomplicated; however, the delivery was difficult because of contractures of hands and feet. She was "floppy". Her motor development was retarded. After the age of 10, the illness showed little progress and after her 16th year it became stabilised. There is no family history of a similar disease. On examination there was noted a thin girl with almost no subcutaneous fat. Congenital contractures of hands and feet had been surgically corrected. A thoracic scoliosis with flattening of the chest was present; her midsagittal body diameter was less than 10 cm. Flexion of the neck and lumbar spine was extremely limited, but extension and torsion were of normal strength. The musculature was hypoplastic and hypotonic with slight pareses, especially in the sternocleidomastoideus muscle and erector trunci muscles.
Radiographs showed no osseous pathology. ECG was normal. Laboratory findings only revealed slightly elevated CK levels (15 times normal levels). Respiratory function tests showed a restricted function. EMG showed generalised myopathy, most severe in the erector trunci muscle, with normal conduction velocities.
Muscle biopsy findings (table 1): Light microscopy: in m. erector trunci biopsy some vacuoles were seen; there was an increase of connective tissue; a large number of fibres showed central nuclei; there was a large variation in fibre diameter. Type I fibre predominance was evident. Because of the absence of subcutaneous fat by clinical examination a skin biopsy was performed: subcutaneous fat lobes and the number of fat cells were diminished, without specific abnormalities. Sweat glands and capillaries were normal. Electron microscopy provided no additional information. In the muscle tissue the alpha-glucosidase level was normal.
In this case it seems that the rigid spine is probably a symptom of the basic illness, a congenital muscular dystrophy. Severe problems already existed at delivery, especially the contractures of hands and feet, which disappeared completely. The rigid spine developed later on. Case 4 This 37-year-old man was the eldest offspring of healthy nonconsanguineous parents. Pregnancy and birth were unremarkable. His family history showed no specific Becker, 26 spinal muscular atrophy, and congenital muscle dystrophy27) could give rise to confusion with the rigid spine syndrome in that they all cause early contractures and also a rigid spine, but also in progressive muscular dystrophy the rigid spine syndrome has been described. For the differential diagnosis of the rigid spine syndrome the following criteria seem to be important: clinically: the distribution of muscular pathology. This is very restricted in the rigid spine syndrome. Furthermore, early (although not congenital) contractures and severe pareses do not occur in the rigid spine syndrome. ECG or echocardiography: in rigid spine syndrome cardiomyopathy is not a common feature. genetically: in rigid spine syndrome sex-linkage is improbable. time of onset: rigid spine syndrome has its onset in childhood.
In cases I and 2 the main features of the illness were limitation of flexion of the cervical and dorsolumbar spine. Already in the early onset flexion contractures of elbows and pelvic girdle were present. There were mild pareses of shoulder and pelvic girdle. The ECG showed no cardiomyopathy. CK levels were slightly elevated. EMG of the erector trunci showed a myopathic pattern. Radiographs revealed no osseous pathology. There was no X-linkage. The fatal, relatively rather rapid course of case 1 must be considered as secondary to the dystrophic illness of the axial musculature, diaphragm and intercostal muscles with progressive respiratory insufficiency. These two cases and also 19 cases in the literature most probably could be classified as rigid spine syndrome. However, two of these 19 cases showed a cardiomyopathy and possibly should not be so classified.9 13 In many other myopathic diseases and in cases 3 and 4 there was also flexion limitation and rigid spine. In case 3 congenital hypotonia and contractures were diagnostically more important and in case 4 severe progressive muscle weakness in addition to contractures were the main problem.
In the literature there has been discussion of possible X-linked inheritance. As female cases are described, there seems to be no X-linkage. There is no therapy. Immunosuppressive therapy and anabole steroids have not been successful. The aetiology is still
